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USE 

Using the new gene, protein, etc. a new diagnostic method and a 
new method for treating malignant tumours associated with activation 
of the ras gene can be developed; 

EXAMPLE 

cDNA synthesised from mRNA of C3G protein gene isolated 
from human spleen was inserted into A. gtl 1 and the recombinant 
phage were used to infect KcoliY and applied on a LA agar 
medium. A nitrocellulose film contg. ImM IPTG was applied on it 
after 6 hrs., and cultured for 3 hrs., and then the film was reacted with 
a phosphate buffer contg. 2% skimmed milk and 0.05% Tween 20 for 
1 hr. Then, it was reacted with a phosphate buffer contg. 1 ug/ml GST- 
CRKM and 1 Ug/ml anti-GST monoclonal antibody for 1 hr., and 
with a phosphate buffer contg. 1 u,g/ml alkali phosphatase-labelled 
anti-mouse antibody for 1 hr. 

The phage combining with CRK protein was identified by using 
AP Purple. The phage was plaque- purified (3 rounds) and the DNA 

UP07051073-A+ 


The cDNA of C3G protein gene which is ras protein guanine 
nucleotide exchange factor is new. 

Also claimed are: 

(1) a cloning vector contg. the above cDNA, 

(2) an expression vector contg. the above cDNA, 

(3) a transformant of Rcoli carrying the above expression vector, 

(4) C3G protein produced by the above transformant and 

(5) an anti-C3G protein antibody prepd. by using the above C3G 
protein as the antigen. 
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was prepd. by phenol extraction. The DNA was cleaved by EcoRl and 
electrophoresed to prepare a fragment of cDNA of human C3G 
protein. The partial cDNA was labelled and used to screen the above 
human spleen cDNA recombinant Xgt 1 1 library by plaque 
hybridisation. 

The clone X.gt 121 was isolated having 6 types of C3G protein 
cDNA. It was purified and subcloned to phagemid vector pUCI 18. A 
single-stranded DNA was purified from the resultant recombinant 
vector and its base sequence was determined. It was confirmed to be a 
new ras protein guanine nucleotide exchange factor. (GS1). 
(9pp031DwgNo.0/l) 
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.191**1] rasI^r^^tfK^S 
^-Cfc^C 3 Ggeite^O cDNA, 

5lt0cDNA o . 

[§S*^4] E.'coli 
C3GI (FERMP-1 3 6 5 1) OStt5^7^ 
^ KpC3G I -efc^lS**3<D^n-^V^^^ 

= v 2/^^ * - J: 9 il& £ ftfc d n ASr K-efc s 
[MM 8] MOT7 0#MEJftttKJ:9£K$JiS 

MMtgl 0] »*^8*fctt9<DC3G®eSrgtJSt 

[*fl©SMB*RH]. 
[0 0 0 1] 

[M£±tf)fljffl#»] £©»Wtt, r«ii6/r=y 
%V l^^K£#Ma^X?fc5C3Gg6»t£^cOcDN 
At, rcDcDNA^tfifi&a.'-^*-, r coffin* 

H«UfcttC3GgfiJn:ft:fcB8-t-'5t>'0-C*5. :o 
^OcDNA, -t©»mS«r?*>5C3G«G*JJ:tf 
ttCSGSaUtflctt. «»e^r a sOiSttftWDt 

[0002] 

r a s ffl&B^-tftoi bilXiS D, :©ras HS^CO 
[0003] SfcfcrcOr a slfitt, rasMW 



^U^f-KSEftHT-Ht,- r a s ffitfi? WftttffcKf* 5 

[0004] Si*ll)*fc*Stt3 r a s S6^T= 

• iO^ua-^-KgftH^i LTtt, mCDC2 5, mS 
O S*l±l*GD S t 1^5 3«£c0B6!&**Pe>*VO\fc 

^.ro»«o«Bffs, r a -.sa-fcitagne?- 

385U«fci W*-f'5iM|-C, J:lE3««co 

[0 0 0 5] COjIWtt, tot, ±ie<DC3GS6 
ft b%.tSl&<D®Wi*?%1&*Z-X *>3^' 

Jvfcfcco-cfctK r.<0C3GSeae^-<0cDNAi:; 
£0cDNAOffiftttiftflM3J:(jtS&O£ftjm*TO 

[0 0 0 6] $e>«cr<0|g^(i, ±fHcDNACD?&^g 

®-ehzc3Gm&t. c3Gmmzm-z>m#zmm 

[0 0 0 7] 

[^is?:»*-r5fc«)<P#s] z<ommti. ±.&<d®m 

Sr»»i-6fc(Dt Lt, r a sia^T=.^?^f 
K«lftH^-C.S>5C 3 GSSae^O c DN Afcilfttrr 
5„ *fcro^Mf±, ±EcDNAS:tWt5>n-= 

[0 0 0 8] £<b\zZ<D%Wt± y l.&MKfc&mz*.') 

1tm.C3GW&tKftt:t>mi&-tZ. £TF, 

[0 0 0 9] r a sSe^T^V** V**^ KSS&B^ 
-Cfc5C3GSeoae^«SrS5 cDNAtt, 09*. 

#l X ff Sambrook t> W^ffi (Molecular Cloning Seco 
nd edition, Cold Spring HarborLaboratory, New York 

, 1 98 9) KseoTiW8ttKi-srias-t?#5 e ■* 
tit>h. »&ft&<D*VADNAa>f>C3Gg6ae^- 

cDmRNA£»KU <o m RNA;o»biS*e3S? 
fg€rffi^TcDNA«-Sr^-t-*ttfiV\ icoipKL 

r t <OX # 5 C 3 GIfi© c D N A CO b 
t biteSaS3t5<0 c DN AomSMEMio i^OfSSR««6 

cor 5 j mMm^wM$L(owm^ 1 *s itr 2 tc^n^ 

tt, ±l2*fe^i»)#fccDNA<oerfr«r, ^fcjco^n 
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X.«±IESambrook5>©^felC^xtf it\ ft*S, teffl-f 

Kfc UTtt, pUC 1 1 8, pUC119Sfcttp 
BR3 2 2£5fc©'b©^£ i fflV'>5wi:;4 5 'C#£>o 

[0 0 11] Sfcfc, ±IBcDNA£»JW&A,£*o.- 

ok?>) lcfl6oTf?*$r fcifcti, 
iLt5A^77-5?W©7A/g t l lSrffl^fc» 

&© jt 5 (cftfc 5 r t a*-? t 

5. -ffcfe^ £©»W©±IBcDNA*»&Lfc»* 
X.9A^g t 1 1 £3 7t©l«We^iiY 1 0 

K NaCT, 7VtfV!)y, *35«r-£tf8Hft (filTL 

D-*f?* y*/}? (EJITI PTGirB&i-S) 

BttSlifllWILfcCRKae (Matsudaet al. , Mol, Ce 
11, Biol, 1 2 : 3 4 8 2-3 4 8 9. 1 99 2) SrS 
B*K*H-**«*A*t«wi:Tf, C3G 

h?Wst-1? («TGSTtB&i"5) fc©»-&g 
fifcUTjBtU r©GSTfc»T5tttt«:flivvc»K 

[0012] r©»w-ctt, TI3Sat«»c^Ufcii9, 
Kpucn st, mm%\(r>m& 

©l*3--Kt8cDNA«r»*UT, 
P C3G I fcf&BRfcfftfcU *felcrii«r*»«K 1 2 
tti*<OXLI-Bluettl;iALtE. col iC. 
3 G I SrffrS U 3aRSE«R4#I*X3^flHff«BfK 
*KLTSte#-*F ERM P-13651 Sr#fe„ 
[0 0 13] r©^©^^*-^ C3GI61 
fir?-© c DNA&^fclWJific?-*^* *-f£»*i&tf 

ja©mRNA^e5^Lfct>©-et>J:V' l ^ x iO»*L 
<I4, r©»W©±IB^n-nv^-<^^-d»e)»J!U 

tTtt, tffc«IIRHt4v*#, #*L< 12*118 
tSpGEXK pGEX2TSfclipGEX3X9Sr 
Avt J: 

[ooi4] »±©J:5lJ:i,r^tfcr©»W©*m 
*-&&»©;£8Hc J: t> c t ic«fc 



•3, w©5IW©C3GSeSr^^o^:ft{cJjjt-r5i 

L-:/n;*£ffl(,>3 7tT?3~2 4l$Wi&*U *«b 
fctf ttfc8SI6*»*fcH: h 5 h - 1 0 0 t U '•>/+ 

J: 9 B W i -f 5 C 3 GI & fr&ftttfH- * £ 1 #T t 

So 

[0 0 15] C©±5fcLT**8gUtC3G§ 
e«r#ffiKfl6or»*KaaM-5£fc.K:J:9, c 3 G§ 

K#*U\, c©<fc5KLT#fcffiC3Gg6fc#tt> 
fc £ x.«HWroc 3 GSe©)S*^iHcfl|v^ 1 1 
*©*£*, r a B ttS£r?^fg1£ff:©8£*Jtl 

jrrsct «©^»f) 

[0 0 16] Sfc, r©5IK©cDNA, S^JSitm 

»«rHtt"f*. C3GSe»fi;^©T^-fe 
^RNA^C3GOf^y^> ^S^ttCftfc© 
RNA, «ft^V/^*tett«tC3G«e*t#Sr*i»ja 

i>\ r©*M»£lT©«9^ll^$^5t©t?«:/i;v>„ 
[0 0 17] 
[H%«9] 

mmmi 

(fc hC3Gga»fij^©cDNA©*II|) t >j»»^ 
6¥(8bfcC 3 GI&ief©mRNAJ:O^Lftc 
DNASr7A^gtll (CiS^ji^ C©i(flmx^Sr7C 
^MY 1 0 9 0ia&Sfe$-B\ LA3|K«ftfcJtotELfc. 
6«:<Og|J:l:rmM I PTG-Sr-&tP= h 
/Wo ^6^3^W«*Ufc«, C©-h 
nt/vn- ^MS:2%^*A$/l'^, 0. 05%Twe 
en20«r-^tfy ( P H7. 5) t l^MS 

oV>-C, lug/ml GST-CRK, 1 
ug/ml giGST^V^n— f/UStfrSr^tf U 
8I»J:1« lug/ml 7Wy7t^7r^ 

-*a«wt^^^tt# (TAcoaKS) ii^msis 

T/W7JU 7t^7r^- ^OlftfeSAP 
(B i o 1 0 lttJJS) «rfflV»TCRKI6t 

7~s>]&i8.$:?TvxmkLtz<nh. *odna^7i; 
-A'ttHJttlci 9HS3L, MHIMEE. c o R I -C§JSr 

mM»il)i-5ri:l-<t*) t Fft*C3GiaOcD 
NA©-S6^*^KL.7t„ ov^-er©cDNAHS^Sr7 
>-yA^"!J r/y^-T-^- (-*-!) V^-ttKfp) £ 32 p 



S8U a«DNASr^V^TSambrookbO*ffi (Molecula 
r Cloning Second edition, Cold Spring Harbor Labor 
atory, New York, 1 9 8 9) fcfcJfi^fct hW 

ifi«OcDNAi6M7A^g t 1 1 *r^9— 

lS(0C3GSec DNA^tnfiM7Ay g t 1 
1 rtl&©77-y©DNASr$iJI8»*E c o 

Rlt?«0HrU C3GI6(DcDNAS:f|}!Lt7r- 
K^^-pUC 1 1 8{cir:/* o-xy^L 

©BW»# i fc, *fc^a**t4aR**©r $ / 
n^N C < EW»# 2 lew " r <DT 5 J £ a - 
*v*S&*Lm*tmtffi CEMBL) x if^-lss+lsp (G 
enBank) |C.£ft $ ftT ^ 5 9*— * JR LfttZ 
6> C3GIS©#/U**^5feWB*»OCDC2 

ffiv^puc 1 1 8oti*A.w»^&: 

b n— 5iv^-<^*— p CG 31 £ffr£L 

fc 0 ;©pC3g io«j*ttiai(c^Lfca!9"T?fc5o 

[0 0 1 8] SfctC^O^n — ^y^^-pC3G 
I t-^iSKl 2«c*#pXL I-Blu ettlC^A 
U JgRIEtftSlE. col i C 3 G I 

*-p C3G I £rE c o R I tfflKU C3G®fi<£>c 
DNA««SrW«L"C, rM*S^7^^ KpGEX 
llc»*i4A/fc% ro«a^^-«r*UMDH5icil| 

eh 

ttttctgggc accgccttct gctagggggt 
cttgtctaac ctagcacagt ttctaagcta 
ccatggacac agactctcag cgttctcatc 
aattccactc acccaaaatc aagagaacgc 
ccgtaaagat tccagagaag cctgtgaaca 
otaccctct ccccttggat ctggagcagc 
tggcttccag gtctcaaagg cagaagaacc 
ttgtcagtgc cctgcgctac tttaagacca 
tactggagat gcttccaggg tcagccagca 
agaacgatcc tcgaattcag cacagctcag 



0. 6fc46*-e#*bfc«, IPTGSrO. 5mMK 

lfi?:Wftyt7rn^ (7r/^^rtt« 
« p 0 ) fcJB-l?, Wft>t77n^^ryyig« 

«TC3GSeti8(i**fc. roa^fcP^RttfHK 

KT5M»fLfclS*, *6*9 0%«±<DGSTi»^S6^ 

!4 



($tC3Gfi.SSi«e^^fiiS; WS«3tftKUC3G 

[0019] ^^y/nyf.^y^S 
fieic#rS»d^Sl£ttSr*Ufcw't^6, C3GI 

[0 0 20] 

ot\ r a s |»^©Sttfl:fc:# 5 SttB«^)ifr«:« 
[0 0 2 1] 

M#m^: 1 

mm<D&£ : 4 0 6 2 

E^Ii: cDNA to mRNA 



®m<Dmm : mmmm 

4*«Sr*"tlB» : CDS 
#£&H : 1 2 3. . 3 3 56 



TGTAGATGAA 
CCCAGGCTGC 
TCTCTTCCTT 
CATCAAAGAA 
AAGAGGCAAC 
AGGCAGTAGA 
TGAGCTGGCT 
TTGTGGACAA 
AGGTGCTGGA 
CCCTCTCTTC 



AGTGCCTGCT 
CAGACCGAGC 
CACCATGAAG 
GGGAAAACCA 
AGACAGATTT 
ATTTATGTCC 
GGAGGAGAAA 
AATGGCAATT 
GGCCATCTTA 
CTGCTATAGC 



60 
120 
180 



CCCAGAGAAG 
GACCGTGCTG 
CTGATGGACA 

GCTGAGGTGT 240 

CTACCAGAGG 300 

ACCAGTGCTG 360 

GAGAAGGAAG 420 

GATAAGAAGG 480 

CCCCTGGTGC 540 

CGAGTGTACC 600 
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AAAGCCTCGC CAACCTCATT CGCTGGTCTG 
AAGACAAGGA GATGGTGACG ACTGTGAAGG 
AGGAGCTGGT CAGGCTCACC ATCGAGAAGC 
AGCCCAGTTC CCCTGCCAGC AAGCCTGATG 
AGGTAGAGAT CCTAAACAAG ACGACTGGGA 
CCACGGATGA AGAGGTCGCG CCCCCCAAGC 
ATAGTCCTCC ACCAGCATTG ACACCCAAGA 
TGGCTGTGGT GGCCCCCATG AGCCGAGCCA 
ATAGGCAGGA TTTTGATGTT GACTGTTACG 
CATATGGTGG AGAGTCGCCC CGCCTCTCCC 
CAGACGAGCA GCTGTCCTCT CTGGACAGGG 
GTGAAACACT AGACCACTAT GATCCCGACT 
CAGACCAGAT ACCTCAGCAG ACGGCCTGGA 
AGTCTGGGTC TCCATTTCTT GGCCCTCCTT 
CAGACGGACC TCTGGCCCCA GGGCAGCAGA 
AGCGCAGGAG CGCAGCCTCC CAGACGGCGG 
GGCATCCCTC GCAGTATGAC AACATCTCTG 
CATCCGTCCC CTACGCGCCC TTTGCTGCTA 
CCCCTGTCGA ATTTGTGGGT GATTTTACTG 
CACCTCCTCT ACCAGAGAAG AAAAACAAAC 
ACTACTCGGA GCCGCAGCCC TCTATGTTCT 
AGCAGAAGAA CAAGCTCCTC ATGGAGGTAT 
ACTCCGTGCA GGAGCTGGCC CCGCCGCCCG 
CACCGGCTGG GAAAGACGGA CATCCCAGAG 
AGGACAGCAG AGACGGCAGT GAGAGGGCCC 
AGTCGGAGGA GGAAGTGGAC GAGCTGTCCC 
TGACGCTCAA GCAGGAGGGT GATGACGGGC 
TACTGGTCCA TGCTACTGAG ACTGACAGGA 
TGACCACCTA CAGGACCTTC ATCTCCCCAG 
ATGAGAAATT ctctcccttt GCCGACACAT 

tcgtgctggt acgggtggtg gatgagctct 
agctgctgat ggaactggtc ttccgcctgg 
tgctccggaa gaacatcctg gacaaggtgg 
ccagccagcc cctggcagcc cggggggtag 
acagccatga gatagcggag cagctaacgc 
agattcctga ggttttgctt tgggcaaaag 
cccagttcac ggagcacttc aacaacatgt 
aggaaaaggc ccaggacagg gaacggctgc 
tgcggaagct gaataacttc aactcctact 
ccatccgcag gctggagtgg cagaagcaga 

TGATCGACAG CTCGTCCTCC TTCCGAGCCT 

CGTGCATCCC gtacctgggg ctgatcctgc 
CAGACTACAT CGACGGGAAA GTGAACTTCT 
ACAGCATGCG CTGCTTCCAG CAGGCGCACT 
ACTTCTTCAA TGACTTCAGT GACCACCTGG 
AAATTAAACC CAGGAACATA ACAAGGAGAA 
AGACGCCGGG ATCCAGGAGA ATGCTCGAGG 
GACCTTGGAC CTGTTAGGCG CATGGCAGGA 
GCCCTCAGCG GGGCCGGGCG GGAGCTGGAG 
GTGGGAGCAG ACCCGTGGGC CTCAGGGCAG 



ACCAAGTGAT GCTGGAAGGC GTGAACTCAG 660 
GGGTCATCAA GGCTGTGCTG GATGGAGTGA 720 
AGGGACGTCC GTCTCCGACG AGCCCCGTGA 780 
GCCCAGCAGA GCTCCCCCTG ACAGACCGCG 840 
TGTCACAGTC AACTGAGCTC CTCCCAGATG 900 
CTCCTCTGCC TGGCATTCGG GTGGTTGATA 960 
AAAGACAGTC GGCGCCGTCC CCTACCCGAG 1020 
CCAGTGGCTC CAGTTTGCCT GTTGGAATCA 1080 
CACAGAGGCG ACTGTCAGGA GGCAGCCACT 1140 
CCTGCAGCAG CATAGACAAG CTCAGCAAGT 1200 
ACAGTGGGCA GTGCTCCCGG AACACAAGCT 1260 
ATGAATTCCT CCAGCAAGAC CTCTCTAACG 1320 
ACCTTAGCCC GTTGCCAGAG TCTTTGGGGG 1380 
TCCAGCTGCC TCTTGGCGGC CATCCCCAGC 1440 
CAGATACGCC ACCTGCTCTC CCCGAGAAGA 1500 
ACGGCTCTGG CTGCAGGGTG TCCTACGAGC 1560 
GGGAGGACCT GCAGAGCACA GCCCCGATCC 1620 
TTCTGCCCTT TCAGCATGGA GGTTCCTCAG 1680 
CTCCTGAGTC AACCGGTGAC CCAGAAAAAC 1740 
ACATGCTGGC CTACATGCAG TTGCTGGAGG 1800 
ACCAGACGCC ACAGAACGAG CACATCTACC 1860 
ACGGCTTCAG CGACTCCTTC AGTGGGGTGG 1920 
CCCTACCCCC CAAGCAGCGG CAGCTGGAGC 1980 
ATCCCTCAGC GGTCAGCGGC GTCCCTGGGA 2040 
CAAAGTCACC AGATGCTCTG GAGTCGGCTC 2100 
TCATTGACCA CAACGAAATT ATGTCCAGGC 2160 
CGGACGTCCG CGGAGGATCT GGGGACATCT 2220 
AAGATTTGGT GTTGTACTGC GAGGCATTCC 2280 
AGGAGCTCAT CAAGAAGCTG CAGTACAGAT 2340 
TCAAGAAGCG CGTCAGCAAG AACACGTTCT 2400 
GCCTGGTGGA GTTGACAGAA GAGATCCTGA 2460 
TGTGCAATGG GGAGCTGAGC CTGGCCCGTG 2520 
ACCAGAAGAA GCTACTCAGG TGTGCCACCT 2580 
CAGCCAGGCC GGGGACCTTG CACGACTTTC 2640 
TGCTGGATGC TGAGCTCTTC TATAAAATAG 2700 
AGCAGAATGA GGAGAAGAGC CCCAACTTGA 2760 
CCTACTGGGT CCGGTCCATA ATCATGTTAC 2820 
TCTTGAAGTT CATCAAGATC ATGAAGCACT 2880 
TGGCCAtCCT CTCTGCCCTG GACTCGGCGC 2940 
CTTCAGAGGG CCTGGCCGAG TACTGCACAC 3000 
ACCGGGCCGC CCTCTCGGAG GTGGAACCGC 3060 
AGGACCTGAC CTTCGTTCAC CTGGGAAACC 3120 
CCAAGCGGTG GCAGCAGTTC AACATCCTCG 3180 
ATGACATGCG GAGGAACGAC GACATTATAA 3240 
CTGAGGAGGG CCTATGGGAA CTGTCTCTGA 3300 
AAACAGACCG GGAAGAGAAG ACCTAGGAGC 3360 
GGCGCAGAGG GCAGCTCCCA GACCGGAGAG 3420 
GTCCCGGCCT CGGAGCCATG AGGCTGGCCA 3480 
CCTGCCAGCC GCTTCCTGCC TCCTTCCTCT 3540 
CCAGCAGGCA GGTCTTGTTG CCAATTTACA 3600 
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AACCGGTGGT TTTCTGGTTT GGTTTTGTTT TCTGCTTTTA CTTCCATCTC TCCCCTCTTG 3660 
. ACCTTCCACC CACTCCCCTC CAGGGAGAGA GCAGCAGAGA CCTCATCAGC AGACCAAGGA 3720 
AGTGGTGGGT GCTCCCCCTC CCTAAGCTCC AGGGTCCCTG AATCTTCTGA AATCTCAAAT 3780 
GAGTGGAGGC CTCCTGGGGT GGCCTGTCCT GCAGGGGCCC TGGAATGGGG GCAAGCAGCT 3840 
GGGTGGGCAG AATGCAGAGT AGACTCGGGG GAGGATCCTT TCACTTTCCG CTTCCCCTTC 3900 
TGATGCATGG AGGATGGTGT GAGCTTTTCA GCAGGCCCGG AAAGGTACGC AGGTGACGCC 3960 
TTAGCAGCCC CGCAGCTGGT GCTCTGCCCC GCGGTACTGG CGCCATCAGG GCCTCCCTTG 4020 
CCCGCCTGAG AGCAGCAGCA GTCTCTGTCA TCCCGTCGCC CC 4062 

E^lJOgJ : 1 0 7 7 : ft* W^s* 

Met Asp Thr Asp Ser Gin Arg Ser His Leu Ser Ser Phe Thr Met 
5 10 15 

Lys Leu Met Asp Lys Phe His Ser Pro Lys lie Lys Arg Thr Pro 
20 25 30 

Ser Lys Lys Gly Lys Pro Ala Glu Val Ser Val Lys lie Pro Glu 
35 40 45 

Lys Pro Val Asn Lys Glu Ala Thr Asp Arg Phe Leu Pro Glu Gly 
50 55 60 

Tyr Pro Leu Pro Leu Asp Leu Glu Gin Gin Ala Val Glu Phe Met 
65 70 75 

Ser Thr Ser Ala Val Ala Ser Arg Ser Gin Arg Gin Lys Asn Leu 
80 85 90 

Ser Trp Leu Glu Glu Lys Glu Lys Glu Val Val Ser Ala Leu Arg 
95 100 105 

Tyr Phe Lys Thr lie Val Asp Lys Met Ala lie Asp Lys Lys Val 

110 115 ' 120 

Leu Glu Met Leu Pro Gly Ser Ala Ser Lys Val Leu Glu Ala lie 

125 130 135 

Leu Pro Leu Val Gin Asn Asp Pro Arg He Gin His Ser Ser Ala 

140 145 150 

Leu Ser Ser Cys Tyr Ser Arg Val Tyr Gin Ser Leu Ala Asn Leu 

155 160 165 

He Arg Trp Ser Asp Gin Val Met Leu Glu Gly Val Asn Ser Glu 

170 175 180 

Asp Lys Glu Met Val Thr Thr Val Lys Gly Val He Lys Ala Val 

185 190 195 

Leu Asp Gly Val Lys Glu Leu Val Arg Leu Thr He Glu Lys Gin 

200 205 . 210 

Gly Arg Pro Ser Pro Thr Ser Pro Val Lys Pro Ser Ser Pro Ala 

215 220 225 

Ser Lys Pro Asp Gly Pro Ala Glu Leu Pro Leu Thr Asp Arg Glu 

230 235 240 

Val Glu He Leu Asn Lys Thr Thr Gly Met Ser Gin Ser Thr Glu 

245 250 255 

Leu Leu Pro Asp Ala Thr Asp Glu Glu Val Ala Pro Pro Lys Pro 

260 265 270 

Pro Leu Pro Gly lie Arg Val Val Asp Asn Ser Pro Pro Pro Ala 
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275 280 285 

Leu Thr Pro Lys Lys Arg Gin Ser Ala Pro Ser Pro Thr Arg Val 

290 295 300 

Ala Val Val Ala Pro Met Ser Arg Ala Thr Ser Gly Ser Ser Leu 

305 310 315 

Pro Val Gly lie Asn Arg Gin Asp Phe Asp Val Asp Cys Tyr Ala 

320 325 330 

Gin Arg Arg Leu Ser Gly Gly Ser His Ser Tyr Gly Gly Glu Ser 

335 340 345 

Pro Arg Leu Ser Pro Cys Ser Ser He Asp Lys Leu Ser Lys Ser 

350 355 360 

ksp Glu Gin Leu Ser Ser Leu Asp Arg Asp Ser Gly Gin Cys Ser 

365 370 375 

Arg Asn Thr Ser Cys Glu Thr Leu Asp His Tyr Asp Pro Asp Tyr 

380 385 390 

Glu Phe Leu Gin Gin Asp Leu Ser Asn Ala Asp Gin He Pro Gin 

395 400 405 

Gin Thr Ala Trp Asn Leu Ser Pro Leu Pro Glu Ser Leu Gly Glu 

410 415 420 

Ser Gly Ser Pro Phe Leu Gly Pro Pro Phe Gin Leu Pro Leu Gly 

425 430 435 

Gly His Pro Gin Pro Asp Gly Pro Leu Ala Pro Gly/ Gin Gin Thr 

440 445 450 

Asp Thr Pro Pro Ala Leu Pro Glu Lys Lys Arg Arg Ser Ala Ala 

455 460 465 

Ser Gin Thr Ala Asp Gly Ser Gly Cys Arg Val Ser Tyr Glu. Arg 

470 475 480 

His Pro Ser Gin Tyr Asp Asn He Ser Gly Glu Asp Leu Gin Ser 

485 490 495 

Thr Ala Pro lie Pro Ser Val Pro Tyr Ala Pro Phe Ala Ala lie 

500 505 510 

Leu Pro Phe Gin His Gly Gly Ser Ser Ala Pro Val Glu Phe Val 

515 520 525 

Gly Asp Phe Thr Ala Pro Glu Ser Thr Gly Asp Pro Glu Lys Pro 
Pro Pro Leu Pro Glu Lys Lys Asn Lys His Met Leu Ala Tyr Met 
.545 550 555 

Gin Leu Leu Glu Asp Tyr Ser Glu Pro Gin Pro Ser Met Phe Tyr 

560 565 570 

Gin Thr Pro Gin Asn Glu His He Ty Gin Gin Lys Asn Lys Leu 

575 580 585 

Leu Met Glu Val Tyr Gly Phe Ser Asp Ser Phe Ser Gly Val Asp 

590 595 600 

Ser Val Gin Glu Leu Ala Pro Pro Pro Ala Leu Pro Pro Lys Gin 

605 610 615 

Arg Gin Leu Glu Pro Pro Ala Gly Lys Asp Gly His Pro Arg Asp 

620 625 630 

Pro Ser Ala Val Ser Gly Val Pro Gly Lys Asp Ser Arg Asp Gly 

635 640 645 

Ser Glu Arg Ala Pro Lys Ser Pro Asp Ala Leu Glu Ser Ala Gin 

650 655 660 
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Ser Glu Glu Glu Val Asp Glu Leu Ser Leu He Asp His Asn' Glu 

665 670 675 

He Met Ser Arg Leu Thr Leu Lys Gin Glu Gly Asp Asp Gly Pro 

680 685 690 

Asp Val Arg Gly Gly Ser Gly Asp lie Leu Leu Val His Ala Thr 

695 700 705 

Glu Thr Asp Arg Lys Asp Leu Val Leu Tyr Cys Glu Ala Phe Leu 

710 715 720 

Thr Thr Tyr Arg Thr Phe He Ser Pro Glu Glu Leu He Lys Lys 

725 730 735 

Leu Gin Tyr Arg Tyr Glu Lys Phe Ser Pro Phe Ala Asp Thr Phe 

'740 1 745 : mi 

Lys Lys Arg Val Ser Lys Asn Thr Phe Phe Val Leu Val Arg Val 

755 760 765 

Val Asp Glu Leu Cys Leu Val Glu Leu Thr Glu Glu He Leu Lys 

770 775 780 

Leu Leu Met Glu Leu Val Phe Arg Leu Val Cys Asn Gly Glu Leu 

785 790 795 

Ser Leu Ala Arg Val Leu Arg Lys Asn He Leu Asp Lys Val Asp 

800 805 810 

Gin Lys Lys Leu Leu Arg Cys Ala Thr Ser Ser Gin Pro Leu Ala 

815 820 825 

Ala Arg Gly Val Ala Ala Arg Pro Gly Thr Leu His Asp Phe His 

830 835 840 

Ser His Glu He Ala Glu Gin Leu Thr Leu Leu Asp Ala Glu Leu 

845 850 855 

Phe Tyr Lys He Glu He Pro Glu Val Leu Leu Trp Ala Lys Glu 

860 865 870 

Gin Asn Glu Glu Lys Ser Pro. Asn Leu Thr Gin Phe Thr Glu His 

875 880 885 

Phe Asn Asn Met Ser Tyr Trp Val Arg Ser He He Met Leu Gin 

890 895 900 

Glu Lys Ala Gin Asp Arg Glu Arg Leu Leu Leu Lys Phe He Lys 

905 910 915 

He Met Lys His Leu Arg Lys Leu Asn Asn Phe Asn Ser Tyr Leu 

920 925 930 

Ala He Leu Ser Ala Leu Asp Ser Ala Pro lie Arg Arg Leu Glu 

935 940 945 

Trp Gin Lys Gin Thr Ser Glu Gly Leu Ala Glu Tyr Cys Thr Leu 

950 955 960 

He Asp Ser Ser Ser Ser Phe Arg Ala Tyr Arg Ala Ala Leu Ser 
Glu Val Glu Pro Pro Cys He Pro Tyr Leu Gly Leu He Leu Gin 

980 985 990 

Asp Leu Thr Phe Val His Leu Gly Asn Pro Asp Tyr He Asp Gly 

995 1000 1005 

Lys Val Asn Phe Ser Lys Arg Trp Gin Gin Phe Asn He Leu Asp 
1010 1015 1020 

Ser Met Arg Cys Phe Gin Gin Ala His Tyr Asp Met Arg Arg Asn 
1025 1030 1035 

Asp Asp He He Asn Phe Phe Asn Asp Phe Ser Asp His Leu Ala 
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1040 1045 1050 

Glu Glu Ala Leu Trp Glu Leu Ser Leu Lys He Lys Pro Arg Asn 
1055 1060 1065 

He Thr Arg Arg Lys Thr Asp Arg Glu Glu Lys Thr 
1070 1075 
[HS<Dffi¥ttK9!] ' as>5pC3GIO«*Hr*>S." 
[B 1 1 o-^y^^ #-to«jit«-c 




(si) int. ci. 6 '-(kmc* irft&mm^ fi ' 8m*t»mm- 

C12N 1/21 7236--4B 

C12P 21/02 . . C 9282-4B 

// A 6 IK 38/00 ADU 

GO IN 33/53 D 8310-2 J 

(C12N 1/21 

C12R 1:19) 

(C12P 21/02 

C 1 2R 1:19) 
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